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ABSTRACT : 

A process for preparing a pharmaceutically-active extract of the root of a plant of 
the family Valerianacae, specifically, Valeriana officinalis L . , is described. This 
process comprises the steps of adding the roots to an alcoholic extraction solvent 
to form a mixture, wherein the alcoholic extraction solvent comprises between 
approximately 50% to approximately 100% (v/v) in a remainder of water, and heating 
the mixture to a temperature of between approximately 70. degree. C. to approximately 
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80 degree. C. for a period of at least approximately two hours. By this process 
valerenic acid is obtained in the extract, and the extract has a content of 
valepotriates and valepotriate degradation products or derivatives that is 
substantially reduced with respect to the content of valepotriates in the roots, and 
has a content of valerenic acids that is not substantially reduced with respect to 
the content of valerenic acids in the roots. Also preferably, the content of 
volatile oils in the extract is also not substantially with respect to the content 
of volatile oils in the roots. A pharmaceutically-active extract of the root of a 
plant of the family Valerianaceae is also described. This extract is obtained by a 
process comprising the steps of adding the roots to an alcoholic extraction solvent 
to form a mixture, wherein the alcoholic extraction solvent comprises between 
approximately 50% (v/v) to approximately 100% (v/v) in a remainder of water, and 
neating the mixture to a temperature of between approximately 70 degree C to 
approximately 80. degree. C. for a period of at least approximately two hours This 
extract may be used in the formulation of an ingestible form, preferably exhibiting 
sedative and/or muscle relaxant, and/ or anxiolytic activity 



42 Claims, 0 Drawing figures 
Exemplary Claim Number: 1 



BRIEF SUMMARY: 

1 BACKGROUND OF THE INVENTION 

2 l. Field of the Invention 

3 The present invention relates to a process for isolating a 
pharmaceutically-active extract from a plant root, and more generally, to a 
novel method for preparing a medicament containing this extract More 
specifically, the present invention relates to a process for maximizing the 
yield of valerenic acid and other valerenic acids and their derivatives while 
simultaneously minimizing the yield of valepotriates and valepotriates 
decomposition products or derivatives in an extract of the root of the nlant 
Valeriana officinalis L. H 

4 2. Description of the Related Art 

5 Extracts of the root of the plant Valeriana officinalis L. (V. officinalis L ) 
have been used for medicinal purposes for over a century. Certain valerian 
extracts, including aqueous extracts, are known to have sedative and anxiolytic 
effects, but the active components have not been clearly and positively 
identified. [Leathwood P. D . , Chauffard F. , Heck E. , and Munoz-Box R. Aqueous 
extract of valerian root (Valeriana officinalis L.) improves sleep quality in 
man. Pharmacology, Biochemistry and Behavior, 17:65-71, 1982; Leathwood P D 
and Chauffard F. Aqueous extract of valerian reduces latency to fall asleep in 
man Planta Medica, 2:144-148 (1985)] Such effects are described by Balandrin 
et al. in U.S. Pat. No. 5,506,268, which is incorporated by reference herein in 
its entirety. Presently, valerian extracts are available as dietary 
supplements; these dietary supplements primarily comprise dried root or 
extracts from the root, formula into tablets or soft gelatin capsules Each 
dose contains between approximately 50 mg and approximately 1 gram of dried 
root or extract. The use of these dietary supplements is extensive, with an 
estimated 210 million doses sold annually in the United States and 125 million 
doses sold annually in Europe. See Grunwald, J., "The European Phytomedicines 
Market --Figures, Trends Analyses" Herbal Gram, 1995. 

6 y. officinalis L. is a member of the Valerianaceae family. This plant grows 
from a short rhizome to approximately 2 meters in height, it flowers, and then 
dies back again in the winter. Valeriana officinalis L. has pinnately-divided 
leaves, typically with six to ten pairs of lance-shaped leaflets, and bears 
many small white or pink flowers in a dense head of several stalked clusters. 
These heads bare small (5 millimeters) tapered seeds. 

7 It is not fully understood which constituents of Valeriana officinalis L., 
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and/or of the other heretofore unidentified members of the Valerianaceae 
family, are responsible for the sedative and/or anxiolytic action of valerian 

^ extracts. Nonetheless, the valepotriates (iridoids) as well as valerenic acid, 

a sesquiterpenoid compound, and the derivatives of valerenic acid (for example, 
acetoxyvalerenic acid and hydroxyvalerenic acid) along with the kessane 

§ derivatives, valeranone, valerenal, and certain amino acids are present in 

valerian extracts. Of these components, the valepotriates and valerenic acids 
are generally considered to contribute to the sedative action of valerian 
extracts, but have not been clearly and positively identified as such. See 
Hendriks H. et al. "Pharmacological Screening of valerenal and some other 
components of essential oil of Valeriana officinalis" Planta Medica 42, 62-68 
(1981); Bos R. et al . , "Analytical aspects of phytotherapeutic valerian." 
(1996); Houghton P. J., Valerian. The Genus Valeriana. Harwood Academic 
Publishers, London (1997) . 

8 Valepotriates (iridoids) are triesters of polyalcohols with an iridoid 
structure. They are unstable, thermolabile compounds that decompose in 
alcoholic solutions and under acidic or alkaline conditions. See Bos R. et al . 
Analytical aspects of Phytotherapeutic Valerian preparation, 1996; 7:143-151." 
The major decomposition products of diene type valepotriates are baldrinals, * 
including: baldrinal. (from the valepotriates valtrate and acevaltrate) and 
homobaldrinal (from the valepotriate isovaltrate) . Relative to the 

above -described valepotriates, valerenic acid and its derivatives (for "example 
acetoxyvalerenic acid and hydroxyvalerenic acid) are chemically stable. While 
valepotriates and valepotriate decomposition products or derivatives are found 
in many species of Valeriananceae, Valeriana officinalis L. is the only species 
that has been identified as possessing extractable valerenic acid in its roots 
The structures of valerenic acids and certain valepotriates and valepotriate 
decomposition products are presented below. ##STR1## ##STR2## 

9 Several processes are known for the extraction of valerian roots, but none of 
these known processes simultaneously retains valerenic acid, maximizes the 
content of the valerenic acids (e.g., of valerenic acid and of the valerenic 
acid derivatives), and minimizes the content of valepotriates. Indeed, certain 
of these extraction processes were designed to retain or maximize the yield of 
valepotriates. For example, Broese et al . , CH 000046778 (1978), describe 
obtaining a stable extract of a valerian preparation in which the essential 
valepotriates are present undiminished in the resultant extract, and 
Wischniewski et al., U.S. Pat. No. 4,313,930 (1982), describe the production of 
a stable valepotriate composition, through the use a pharmaceutical^ 
acceptable sheathing material, from a pharmaceutically active Valerianacea 
extract. Other known extraction processes focus on removing the odors 
associated with the valepotriate and valepotriate derivatives, but do not 
maximize the content of valerenic acid and the valerenic acid derivatives. 



10 



For example, Cerise et al . , U.S. Pat. No. 5,211,948 (1993), describe extracting 
Valerian roots with water over a period of 2 to 5 hours at a temperature from 
65 to 75. degree. C. This water-based extraction is described as leading "to 
degradation of the valepotriates while preserving the valerenic acids of the 
valerian roots." The '948 patent also states that extraction of valerian roots 
with hot water (2 to 5 hrs at 65-75 . degree . C), preferably three successive 
times, leads to degradation of the valepotriates while "preserving" the 
valerenic acids. However, the results of the current examples, see esp. 
Examples 6-10, indicate that the valerenic acids are "preserved" in the roots 
and are not extracted. 

11 Valerenic acid is a chemically stable compound that is used as an 

identification test for V. officinalis in the United States Pharmacopoeia 
(USP23-NF18, Supplement 8). Thus, to develop a valerian based sedative product 
it would be beneficial to enrich valerenic acids in the extract or 
substantially retain valerenic acid from the root. Due to poor solubility of 
valerenic acids in water, the process of the '948 Patent is inefficient in 
extracting these compounds . The extraction process of the present invention, on 
the other hand, efficiently enriches valerenic acids. In this respect, the 
present invention is far more superior than the Cerise process. 
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Other extraction processes are known, but are conducted in the presence of 
I unusual, expensive, or otherwise undesirable solvents and/or at unusual or 

undesirable conditions, such as low pH. For example, Thies et al . US Pat 
No. 3,422,090 (1969) describe extracting roots and rhizomes of plants of the 
8 ? enus Valeriana at a temperature below 30. degree. C. with a lipophilic solvent 

m the presence of an aliphatic carboxylic acid, specifically glacial acidic 
acid, within a pH range of about 3 to about 7. Gehrlicher, DE 03112737 (Mar 
31, 1981) ("the '737 application") describes obtaining epoxide -free sedative 
agents from plants of the Valerianaceae family by extracting at elevated 
temperatures in the presence of weak acids and catalytic amounts of strong 
acids at pH<3, with either lower aliphatic alcohols or mixtures of lower 
fu™ C alc ? hols Wlth water or anhydrous non-polar solvents. The process of 
the 73 7. application, however, retains baldrinals and other valepotriate 
decomposition products in the extract. 

13 SUMMARY OF THE INVENTION 

14 A process for preparing a pharmaceutically-active extract of the root of a 
plant of the family Valerianacae, specifically, Valeriana officinalis L is 
described. This process comprises the steps of adding the roots to an alcoholic 
extraction solvent to form a mixture, wherein the alcoholic extraction solvent 
comprises between approximately 50% to approximately 100% (v/v) ethanol in a 
remainder of water, and heating the mixture to a temperature of between 
approximately 70. degree. C. to approximately 80. degree. C. for a period of at 
™;;i T i W % hOU f 8 • ^. this P rocess the extract contains valerenic acids and has a 
content of valepotriates and valepotriate degradation products that is 
substantially reduced with respect to the content of valepotriates in the 
roots, and may have a content of valerenic acids that is not substantially 
reduced with respect to the content of valerenic acids in the roots, and also 
may have a content of volatile oils that is not substantially reduced with 
respect to the content of volatile oils in the roots. The process may be 
abo^To at PH 9reater than about 3>0 ' neater than about 5.0, or greater than 

15 A pharmaceutically-active extract of the roots of a plant of the family 
Valerianaceae is also described. This extract is obtained by a process 
comprising the steps of adding the roots to an alcoholic extraction solvent to 
form a mixture, wherein the alcoholic extraction solvent comprises between 
approximately 50% (v/v) to approximately 100% (v/v) ethanol in a remainder of 
water, and heating the mixture to a temperature of between approximately 

70. degree. C. to approximately 80. degree. C. for a period of at least two 
hours. This extract may then be used in a pharmaceutical^ active formulation 
activity exhlbltlng sedative and/or muscle relaxant, and/or anxiolytic 

16 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

17 One objective of the present invention is to provide a process by which 
valerenic acid and its derivatives (e.g., acetoxyvalerenic acid and 
hydroxyvalerenic acid) are isolated in an extract of the roots of plants of the 
V ^ erianaceae famil y- Mor e specifically, plants of the species Valeriana 
officinalis L. are used. Another, objective of the present invention is to 
provide a process by which valepotriates (iridoids) are substantially reduced 
in an extract with respect to their content in the roots, and preferably are 
not purified and/or isolated in an extract of the above -described roots 
Another objective of the present invention is to provide a relatively 
inexpensive process that can be performed at commercial scale for the 
production of an extract having valerenic acids specifically, and valerenic 
acid and its derivatives (for example, acetoxyvalerenic acid and 
hydroxyvalerenic acid) generally, from the above-described roots. Another 
object of the present invention is to provide an extract process through which 
the extracted roots may be chemically identified as the roots of Valeriana 
JrlrtTi 15 L - Yet . another ob ^ ect of the present invention is to provide a 
process for preparing. a medicament containing an extract of the above -described 
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roots. In the preferred embodiment of the extraction process of the present 
* invention, but not necessarily in all embodiments of the extraction process of 

) the present invention, these objectives are simultaneously met. Most 

preferably, the extract process of the present invention significantly reduces 

the amount of valepotriates in the extract and the amount of valerenic acid 
$ and/or valerenic acids is unaltered in the- extract when compared to known 

processes. 

18 According to the present invention, at least one of these objectives is met, at 
least in part, through an extraction process. In conjunction with this 
extraction process, methods for processing the root prior to extraction, for 
forming a drug substance via the addition of excipient, for drying and milling 
the drug substance, and for formulating an ingestible entity, such as a tablet, 
capsule, tea, suspension, or other medicinal food, are described. These methods 
provide a medicament of the present invention, which contains the extract of 
the present invention. 

19 Shown below are structures of exemplary compounds isolated according to the 
preferred methods described herein. ##STR3## 

2 0 wherein, for the following compounds, R and R ' are defined as follows: 



R R' 

Valerenic Acid H CO. sub. 2 H 

Hydroxyvalerenic Acid OH CO. sub. 2 H 

Acetoxyvalerenic Acid OCOCH.sub.3 CO. sub. 2 H 

Valerenal h CHO 

Valerenol h CH.sub.2 OH 



Extracts of V. officinalis L. roots exhibit sedative and anxiolytic action. 
Pharmacology studies indicate that V. officinalis exerts sedative properties 
apparently by a combination of central nervous system (CNS) depression and 
smooth muscle relaxation. V. officinalis has been shown to decrease mobility, 
potentiate barbiturate induced sleep time, alter performance on rotorod and 
traction tests, act as an anti-convulsant and exert anti- spasmolytic 
properties. Studies in animals (mainly rodents) show that individual 
constituents of V. officinalis exert similar sedative and pharmacological 
properties, although they are unable to account for the total activity of the 
plant See Houghton P. J., Valerian. The Genus Valeriana. Harwood Academic 
Publishers, London (1997) . 

Studies intended to attribute the activity of plant extracts to individual 
constituents typically take into account the amount of one or more active 
compound (s) present in the plant extract and the concentration which shows 
activity in a test system. HPLC analysis of the extract obtained from the 
current process shows that the extract may contain approximately 0.0- -to 
approximately 0.50% and preferably 0.3 0% valerenic acid, approximately 0 . 0 to 
approximately 0.50% and preferably 0.37% acetoxyvalerenic acid, and 
approximately 0 . 0 to approximately 0.1% and preferably 0.01% hydroxyvalerenic 
acid. Analysis of the extract by steam distillation shows that the extract may 
contain approximately 0.0 to approximately 5% of total volatile oils and 
preferably 1%, 2%, 3%, or 4% of total volatile oils. 
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Valerenic Acids 
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24 Valerenic acids are components of V. officinalis ext-ranho ^ * 

other members of the family Valerianate thtl \tT i v i' ° f extracts of 

.nice, see Hendrick H, Boa R, »n er J D, Malingre T e^d Kosf« f " 

at 100 mg/kg, IP. Valerenic acid w!s J* ^ Cal s ^ nifican ^ obtained 

induced slewing time^t dosS'of^O °i W S ^^fLS^"^ 1 
Woerdenbag H and Koster A, Central Nervou De^iS^ AcS^i?^^ ' *' 
Acid m the Mouse. Planta Medica: 1985- 51- 28-31 rL 111 Y of n Valerenic 
properties of valerenic acid have been character^ J "ti-convulsant 
G. "Neuropharmacological studied on Sh^"^"?^^^ « and Zetler 
L : Behavioral and anticonvulsant properUes^nytot^rapf K ^10° 99^ 
145-151; it was shown that valerenic ac-iri 3 TH- a an^^ • I. V uyy6 ' 

25 One aspect of the current method is useful in verifvinOh^ hho ■ -, 

roots to be extracted are roots of the species V 2S??h f ?* P a f tlcular 
another plant, or more specifically of another member of tlt\r i ^ ° f 
family. And because many of the plLts in this famtjv lU ^tl a ; eriana ^ eae 
similar and are therefore capable of being suLtUucL fo/^r ^^ 117 
preferable means to identify v officinalis ? 7« ?! f °f ° ne an °ther, 
Hir^H,, Y oiricmalis L. as to identify valerenir 
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Sir^ctirin thre^ra"" 1 ^ ^ ° fficinalis L " " to identify valerenic acid 

or e :tr r acting r ? Ct of?ici r n:iis Se L ^otT rrom^ 6 Unlike ^ methods 

valerenic ac?d. As ^ e ^ "^esT^ 3 T'^fJS ° f 
extraction of V. officinalis t T« " ^ . 7 ' 8 ' 9 ' and 10 ' the 

valerenic acids t^^^B^^r^eS"^ notta^ 11 ^ 653 
extraction method is therefore preferable to anS'n^f k ° V -' the P resent 

e°xamoL abl t n thrOUgh ^ ° f ^^-&£i£SfiZ iTt^T Tor 
example, the present process allows for the extraction of a 
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S^S^Si^^SiaS 1 BasedT B ° S R : ^lyticl and Phytochemical 

vo^L^f c ^^ t. of the total volatile oil and/or 

kessylglycol 8-acetate valArBnoT i aiacetate, kessoglycol 2-acetate, 
sedation y See HazeJhoJf B a L ! aid in in Viv ° animal model * of 

Valeriana compounds: an in- vivo and L-vitrrstudv-ofo 1 ^ 8 " 10 ^ 0 ■ ? f f6CtS ° f 
Int Pharmacodyn Ther. : 1982- 257(2) • ? 7 I £7 ?■ Suinea-pig ileum. Arch 
Hikino Y, Kobinata H, Aizawa L a " f 1 * 8 ' 6t al " 1981; Hikin ° H, 

Valeriana Roots. Shoyakuga^u ^sshi issofs^ ^^9-24 ^V^T^ 8 ° f 
may contribute to the overall sedative properties of the extract V ° latlle 0±1 

However, even the most abundant volatile oil is OPrp „n, 

the; extract. Thus, individual components or the voJati^o , COm P onent in 
In another embodiment of the inv^nfinn ^ flv .„r 

oils may be a marker for strengJvpotencv oTthf L^T ° f t0tal V ° latile 
approximately 0.6% to approximate?? 2 ^extract. For example, 

marker. PProximately 2.2% total volatile oil may serve as such a 

approxim^eLl^%° n anf n tY ? iCa ^ Y fr ° m ^Proximately 0% to 

proximately 5.0%, and preferably approximately 0.6 to approximately 2.2% 

oU-mp^^^ 

current process mav r-Ph* -in *-v»-s« related to sedative activity. The 

oil co^uS "XS: InlTrZlll^l iSS on' ■ t0t " TOl " U « 
product has about 0.0% to about 5% n ,1 , \ ° n indicates that the 

provide a way of control for tL tota 1 am^n^o^ 1 " , ^ CUrr6nt meth ° d thus ™Y 
extract. Accordingly, the present ert a S m ' ° n WitMn the 

provides benefits not obtainable thJoSS t£e u^ Z/l preferable to , and 
extraction methods. cnrougn, the use of known water-based 

Valepotriates and Valepotriate Decomposition Products 

Sra^tion^t^d caLSS^TSocSJ is , d ^inct from know, valerian 
valepotriates in the * n : pro< r ess reduction of the content of 

an iridoid structure tntt? epoxylr^nat ° f P^-hols with 

mutagenic properties. ValepotStes are " P ° rted cytotoxic and 

type (which include valtrate isovalStf ™S ^to two main groups: diene 
(which include didrovaltrate ' and T™ff ' a ^ ac ^ a ^rate) and monoene type 
Valepotriates are thlrmolabile fnJ Zn ler0x y h y dr ° x y di drovaltrate (IVHD) . ^ 
alcoholic conditions See Bos 1 ' VS ! acidic ' alkaline or 

certain valepotriates ' 96 " ShOWn bel ° W are chemical structures of 



Diene Valepotriates 

R. sub. l _ , ^ 

R.sub.2 R.sub.3 

Vsltrate C0CH.s»b. 2 CH,CH. sub.3, . sub. 2 C0CH.sub. 2 CH.CH. sub. 3> . sub. 2 
COCH.sub.3 

isovaltrate COCH.sub.2 CH(CH.sub.3) .sub.2 COCH.sub.3 COCH.sub.2 
CH(CH.sub.3) .sub.2 
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Acevaltrate COCH.sub.2 C(CH.sub.3) .sub. 2 OCOCH.sub.3 COCH.sub.2 
CH(CH.sub.3) .sub. 2 COCH.sub.3 
0 ##STR4## 

Monoene Valepotriates 

R - SUb - 1 R-sub.2 R. sub .3 

R . sub . 4 

Didrovaltrate COCH . sub . 2 CH (CH . sub . 3 ) . sub . 2 COCH . sub . 3 COCH . sub . 2 

CH(CH.sub.3) .sub. 2 H 

IVHD COCH(OCOCH.sub.2 CH (CH. sub . 3 ) . sub . 2 ) CH (CH . sub . 3 ) . sub . 2 

COCH.sub.2 CH(CH. sub. 3) .sub. 2 COCH.sub.3 OH 
##STR5## 
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While valepotriates may contribute to the pharmaceutical aP n,ih, „»n • 
extracts, valepotriates and their decomposition product are also ooJnH^f 1 

ana^Mbit^ote^:" 115 ! 6 ' ^ Sh ™ * L 

and exhibit potential mutagenic activity. See Von der Hude W vitro, 

Scheutwinkel -Reich M. , Braun R. , and Dittmar w. "In vitro mut^enicitv of 
valepotriates" Arch Toxicol 56 (1985) 267-71; Von der Hude W 9 * 
Scheutwinkel -Reich M. , and Braun R. "Bacterid mutagenicity of the 
tranquilizing constituents of Valerianaceae roots . ^Mutat Res 169 (1986) 23 7) 
Also, orally-administered valepotriates reach the brain IJa Z+tl 23-7). 
vivo, and have been shown to be capable or irreversibly SkvlSina^ 118 J" 
proteins (Wagner, H. and Jurcic, K ? Planta Med U 98 0^3 8 366 376) As 
cytotoxic and mutagenic effects have been reported for the valeootrialU t-h. 
present invention provides a method of control for the levels of Sif , 

exaction so ve?t° Ce f n C T? riSeS adding the ^ound'roots tl\n ^ILllr °' 
f ' n solvent and heating to a temperature between 70. degree C and 

conSicientrofmosr'Vf ^ t0 • ^ offici ^' but are known 
constituents of most Valeriana species. V. officinalis mainlv rnn ,^ nc 

valepotriates are present in trace amounts (see Table 1, below) . 



TABLE 1 

Content of Valepotriates in Dried V. officinalis Roots 

Content in dried root 
Valepotriate (% > Reference 



rorm 



Valtrate 



0.095-0.95 



Isovaltrate 



Acevaltrate 



Didrovaltrate 



0.05-0.63 



0.02 



0.01-0.02 



Granicher et al . , 1995; 

Sener et al . , 1987 
Granicher et al . , 1995; 
Hazelhoff et al . , 1979; 
1981; Sener et al. , 1987 
Hazelhoff et al., 1979 
Granicher et al . , 1995; 



IVHD 



0.055 



Sener et al . , 1987 
Granicher et al., 1995 
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The data presented in Example 11 confirms the above information. 
In addition, according to a preferred at!no pf 

for total valepotriatls in the extract 2t £ t * invention, a lower limit 
example, valtrate and isovaltrate may be ZuttT, ? pr ° Cess condition. For 
are present in significant quantitK in ?he V Tff7 Y ™ ni *°™ d be ^^e they 
valepotriate levels in the ^ , officinalis biomass. Total 

preferably be 7o it . ?his \Tu res that th" CUr " nt pr ° Cess should 

consistently reduces valepotriatL ^ T" 1 * extract i°n process 
concentration in the origina"S omas s . re 9 ardless <>f the starting 

TAZ£T7f^ ^ItSeTa^rn 63 ^ ****** 

See Bos, 1996; Houghton, S97 ^ described fn n m ° ba J drinal (from isovaltrate) 9 
chemically reactive and may subseguentlv ro™ n f U " 7) ' the bald rinals are 
polymerization was provided Chemica? P 01 ^ 8 ' although no evidence of 

provided below. Chemical structures of exemplary baldrinals 



Is are 



Baldrinal 

Homobaldrinal 

##STR6## 



COCH.sub.3 

COCH.sub.2 CH(CH.sub.3) .sub. 2 
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2SS. 1 2oSa dlSct^^^ homobaldrinal. The 

SOS-chromo.test (von der Hud Jl islet E fL-?-" 1 * AMES aSSay and the 

of sup. 14 C-methacetin was distinctly inhibit addltlon ' ^abolic degradation 
mg/kg) and homobaldrinal (31 ma/ko) iLS e f X ? by bald ^inal (26 

et al., studies on the effects of LlSin^ 6 ^ 61 ^" IP or P0 to (Braun 
1*86; 52: 446-450), indicating SeSi^^? 1 ,^^ Cells * vitro, 

"Socri^ reduce the level 

in valerian extracts with Aspect to the^JeveS pr0d V CtS ' SUCh as Urinals, 
b.omass. The extraction method of che^res^ 1 i'^S^Si^ *"* " 
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objective, while simultaneously achieving the objective of ext-r-^h ,™ . 
measurable quantity of valerenic acid as described above 6XtraCting a 
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As used herein, the term 

family possessing extractable valerenic aciS in its roots and theS*^* 6 
refers at least to, the plant designated Valeriana of f icinalis L or 

according to a specified extraction procedure tSbI( S 101 " 118 L " 

extract processes Sein described andX "•»••", "-'"^rds to evaluate the 
extracted roots have been obcalnld. .a.erenic^ciS L^?-", '™° " hich the 
to veriry that the roots extracted are SPSS ^"^EE^K&ST 

(also referred to herein as «ava») ?« ™„ f L f t0H) • Acetoxyvalerenic acid 

H.sub.24 O.sub.4, hjra m olecX^eignc P or292 35 b Lu he 'tT^ ^ b ' 17 

at 217 nm with a log .epsilon of TUT ZL I t 'A™, • lam Ma . . sub . max 

36. 7. degree. (c-115 E?OH) HvH™. i' andhas . an [ • alpha . ] . sup .20. sub . D of 

"HVA" ) is represented by tL SSSTS ^Vol" t0 herein as 

weight of 250.34 amu a UV lShX H. sub. 22 O. sub. 3, has a molecular 

4.305, and has an T alphaj .'s^2o"sub d of IsT,™ '° 9 - epSil ° n - of 

Accordingly, UV measurements at 220 nm 'm^ V ' 4 : degree • (c=0.63, EtOH) . 

the valerenic acids inTgJven^ampiroraliguot 86 " "° detemine C ° ntent ° f 

thermolabile triesters of DO ™i „S! ° 1 chemicall y unstable, 
found in the root ^ of membSs^of til JaSS^ " ir * d0id structu " that may be 
valepotriates, as t^t^^i B 0 ^^^^ l ' U ^^ f ^^•^ *>»t typical 
valtrate, acevaltrate, and isovaltrate The SI! ^e-type valepotriates, 
valepotriates, for examole hJiSiSS I t decom P° sl tion products of 

Sives^ 

aad 3,0 . are SS^XSSS' ^^SStaS^' 
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in a given sample or aliquot. 

51 As used herein, the term "volatile oils" refers to all oils in V. officinalis 
that are volatile, for example valerenal, valerenol, camphene, bornyl 
derivatives, myrtenyl acetate, and kessane derivatives. 

52 As used herein, the term "isolated" refers to the state of being free of other 
dissimilar compounds with which the extracted components of the invention will' 
normally be associated in their natural state, so that upon being "isolated" 
the pharmaceutically-active components comprises at least about 0.25%, about 
0.5%, about 1%, about 2%, about 4%, about 5%, about 10%, about 20%, about 50% 
and at least about 75% of the mass, by weight, of a given sample. 

53 As used herein, the term "water" refers to water, and preferably to potable 
water, which term includes purified and/or de-ionized water (DIW) . Water as 
used herein, may have dissolved within it a significant amount of any 
water-soluble solute, such as a salt or a sugar. 

54 As used herein, the term "alcoholic" refers to a process of or an extract 
obtained from extraction in an alcoholic extraction solvent containing a 
significant percentage of alcohol. "Alcoholic extraction solvent" refers to 
extraction solvent having greater than approximately 10% alcohol by volume and 
preferably refers to extraction solvents having at least approximately 25%' 
30%, 35%, 40%, 45%, or preferably 50% alcohol by volume. Most preferably 
"alcoholic extraction solvent" refers to an extraction solvent having alcohol 
content equal to or greater than approximately 70% by volume, and includes 
solvents that are 100% alcohol. Preferable, "alcoholic extraction solvent" 
refers to any C.sub.l -C.sub.6 alcohol, for example, methanol, ethanol, butanol 
or propanol, or any combination thereof, and most preferably refers to 
denatured ethanol (approximately 95% ethanol and approximately 5% methanol) The 
term "ethanol" should be understood as referring to denatured alcohol unless 
specifically identified otherwise. 

55 As used herein, the term "roots" refers to all of subterranean portion of a 
specifically or generically identified plant, including, but not limited to 
the roots, the rhizomes, and the stolons of the specifically or generically' 
identified plant. Where the term "roots" is not modified by a specifically or 
generically identified plant, it will be understood that the term refers to the 
roots of the species, and sub-species of, Valeriana officinalis L. 

56 Extraction Processes 

57 The extraction processes provided herein most generally involve heating a 
mixture of the roots and an alcoholic extraction solvent for an extended period 
of time to obtain valerenic acid and valerenic acid derivatives in the extract 
and to significantly reduce the amount of valepotriates in the extract. These 
processes, when compared to currently known processes, significantly reduce the 
amount of valepotriates in the valerian extract, while maximizing the amount of 
valerenic acid and of valerenic acid derivatives. It is contemplated that the 
extract, isolated according to the method of the present invention, may 
ultimately be used for a pharmaceutically active formulation. 

58 The method includes an extraction process. An overall method for preparing such 
a pharmaceutically active formulation is described to place the extraction 
process in the context of the preparation of the pharmaceutically active 
formulation. The following five steps comprise a preferred method for preparinq 
such a formulation: Pre-Extraction Processing of the Root, Extraction, Drying 
and Milling of the Drug Substance, and Formulation of a Tablet or Capsule 
Additional or alternative steps, as well as the use of different pharmaceutical 
tormulations, may be added without departing from this process. 

59 Pre-Extract Processing of the Root 

60 The roots may be prepared for extraction by grinding, chipping, or pulverizing 
to a powder in a hammermill, or like an instrument, as will be appreciated by 
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Jeast iL^ll in ^L"^/"" SUCh Protraction processing, preferably at 
least 70%, 75%, or 80%, and most preferably 85% or 90% of the mass of the roor* 
pass through a Tyler 20-mesh screen. Also preferably, the raw or processed 
roots are stored in a durable non-reactive, preferably plastic? and more 
donh?^ 7 P ol ^hylene, container or containers. These^ontainerrma? be 
doubly-lined with bags of like material and closed or closeable with I lid 
composed of like material. <=e.xjj.e wicn a iia 

61 Extraction 

62 The valerian root, whether, as preferred, processed as described above or in =n 

rooTinSlf at6 ' m T be add6d t0 an faction solvent Molt preferably, 'the 
root is added in a ratio of approximately one kilogram to approximately five 
liters of extraction solution. The extraction solvent preferably Ts an 
alcoholic extraction solution, comprising between approximately 3 0% to 
approximately 100% (volume/volume; v/v) alcohol and between approximately 70% 
(volume/volume; v/v) to 0% (v/v) water. Preferably, the alcoholic extraction 
solvent comprises approximately 50% to approximately 100% (v/v) , approximately 
and ^o PrOX r ate iL 95% (V/V) ' a PPr°* im ately 65% to approximate ly^sHwv* Y 

n rOXlm f tely «% to approximately 75% (v/v) alcohol. Specifically, the 
alcoholic extraction solvent may comprise approximately 50% (v/v) 
approximately 60% (v/v) , approximately 70% (v/v) , approximately 80% (v/v) 

used ^"Xf Y i '°l VM alC ° h01 and a PP rox i^tely 100% alcohol? The alcohol 
used in the alcoholic extraction solvent is fully miscible in water and is 

Tsubl al C oh^ Ured f5 anol J 95% ethanol + 5% methanol), but may be any C . sub . 1 
7 C.sub.6 alcohol, including but not limited to methanol, ethanol, n-butanol 
isobutanol, n-propyl alcohol, and isopropyl alcohol. Dutanol, 
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m^h^^ % • and alcoholic extraction solvent may be stirred by any 

TSr^. 3 6 conventionally kn0wn for such Purpose, including but not 

limited to an overhead stirrer, a magnetic stirrer assembly, and/or a built-in 
stirrer, and may be suitable for or adapted to the particular ex rartiL tlJL-i 
employed. The mixture may be heated to Eetween approximately 65 degree c^nd 
ll'Tlltt' r' and P referablv be tween approximately To'degree' and 

80. degree. C or alternatively, the temperature of reflux. Specifically the 
mixture may be heated to 50. degree., 55. degree., 60. degree., 65. degree:!' 
70. degree., 75. degree., 77. degree., or 80. degree, or reflux! Various 
'° n ™; ional methods may be used to heat the mixture, including but not limited 
to heating mantels or other resistive heating coils. 

Preferably, the mixture is heated to any of the above -described temperature for 
oL ZTf h^' °^ ^ one - half < two, two and one-half, three thread 

t*V*H t£° Ur * f ? Ur ' ° r UP t0 five hOUrS - These Orations, most preferably the 
latter three durations, are selected to significantly reduce the level of 
valepotnates relative to the initial value, preferably at least a 50% 
reduction. (Final Value/Initial Value=PercentReductiot) More preferably the 

IttlTJS X f *V°J' 7 ? % ' ?5% ' 8 ° % ' 9 ° % ' 95% ' and most Preferably 100% of the 
detectable level of valepotriates . In the latter case, the valepotriate level 
is not detectable by conventional techniques. The final valepotriate Jevei may 
extract^ * COmpared to that f °™* ™ commercial valerian 7 

alcernan^;iv h L m i X ^ re the \ he C °° led ' P refera *>ly to room temperature or 
alternatively to a temperature above room temperature, including 3 0 deqree C 
35. degree. C, 40. degree. C, 45. degree. C, and 50. degree. C ?he soUds may" 
then be separated from the liquid (by filtration or centrifugation or any other 
conventional method for separation) . The extraction vessel and the separated 
solids may be rinsed with the extraction solvent, described above For^uch f 
rinse from approximately four liters, three liters, two liters, or preferably 
extracted 6XtraCtl ° n Solvent ma ^ be «-«! for each kilogram of roo? StiaUy 

Jnn^nr 1 ^ 31 ^' the .f iltrat e containing the extracted material may be 
concentrated to an oily consistency under reduced pressure, including 
approximately 0.9, 0.8, 0.7, 0.6, and 0 . 5 atmospheres (at™) at a temperature 



Record Display Form. , h ^ ://westbrs: 8002ft.r^^ 

Y 

above room temperature, including 30. degree C 35 dear PP r ^ a 

flffitersV ^ S 0 ^ 9 " 6 - C - Vl«?ly - finalvo?Srof-;pproSSSi y C '' 
0.15 liters for each kilogram of root extracted is obtained. pproximatel y 

67 Addition of Excipient to Facilitate Drying 

68 The concentrate may be mixed with an excipient to facilitate drvina Th* 

.. win be understood by tho.e of skm £ ?„e «t T ^1^^°^^™ * 

69 Drying and Milling of the Drug Substance 
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. temperature .lightly above SL. te^r^re,' nciuding 0 degree c atmS ' " 
^^uciuuous^ 

.it.-e.cclu.iou screen of ViS? or aS oo-Ls!T U9h * 

«e„ d 3«^^ 

also may vary between different species ?he oil^io^i Sin9le • SP6CieS ' * nd 

significantly reduces the am n™\ . Z • process of the present invention 

invention include, but are not n m i^ i . e * Lract of th e present . 

(for example, acetoxyvaSrenic ac^d^o^^ 

^1^ 

other aliphatic acids alkali c ? ntains sugars and trace amounts of 

sugars, and sa^ts •""loid.. phenolic acids, flavonoids, free fatty acids, 

The p'resent invention is herein described in detail hhr™, n i, = 

examples. It will be understood by those skilled il Sf^ 9 ? ^T^ 7 • ° f 

is not limited to the specific examcles DrovTriS ! ^ ^ at the inv ention 

various amounts of plan? materia?? specif I f v of?], ^ T"' alth ° Ugh 

incSdiV" 

specifie/in the ^0^^ 
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the art that the invention is not limited to these specific plants and th P q P 
specific amounts and/or parameters. It will also be understood Ey those skilled 
in the art that the amount or type of plant material, the P H, temperature 

process 'win' llilTtaii: ° f 6XtraCtion «y be varied, and chat'tnTSsStant 
process will still achieve one or more of the objectives of the invention. 

DETAILED DESCRIPTION: 

1 EXAMPLE 1 

2 Process for Valerian Root Extraction 

3 The following process yielded dried valerian root extracts. The process also 
provided a free-flowing powder containing 0.3% to 0.8% valerenic acids and 
substantially reduced levels of valepotriates . Key process pa^ame^ers wS 
identified and acceptable ranges established. The process is as follows 

IT t nf" eXtracted in 70 = 30 v/v denatured ethanoi and potable water 
(EtOH/H sub. 2 O) maintained at approximately 70-75 .degree. C. for three tours- 

Amoved bffirtrat C ?on ed tn: C. and the Momass was' 

removed by filtration; the solvent was removed under vacuum at a temperature 
not greater than 40.+- .5 .degree. C; the residual oil was added to a 
maltodextnn excipient; and the product was dried and milled. 



10 



The process parameters and their respective effects were as follows: 
Temperature. The reduction of valepotriates was temperature -dependent and 

C rSuctiororf^ 17 ^f™ After three hourlat 70 . degree 

C reduction of the mam valepotriate UV peak was approximately 90%- after 
three hours at reflux temperature (79-81 .degree . c.) the main valepotriate UV 
peak was reduced by over 99%. Recovery of valerenic acids was optimal af 
temperatures between 40. degree. C. and 80. degree. C. optimal at 

Solvent composition. 70%: 30% (v/v) EtOH/H.sub.2 O was used as the extraction 
solvent. However at EtOH concentrations between 50% and 100% statSticallv 
similar recoveries of valerenic acids were recorded. statistically 

Solvent volume. Similar amounts of valerenic acids were extracted wh™ fmm 
four to seven volumes (one volume being l milliliter A gS of roots) of 

Sferrea* 1 S ° 1Utl ° n ^ ^ A V ° 1Ume ° f fiVe times ^ «« °" to roots was 

£rSf-°5 EXCipient - Th f ">inimum amount of excipient that yielded a friable 
product was approximately 20% with respect to the weight of the roots The 
Following materials and reagents were used in this Example- chipped valSian 

IKS-? 52 - ^^^^^^^'^ 

The following procedure was performed in this Example. 

Ground roots (in three quantities: 250 . 0 . +- . 0 . 1 q 500 0 +- n r „ ^ 

-respect no tne mass of the roots) usina a 70% rt««a4-nv.^ n ^« 

potable water extraction solvent. The ioS lell\TTcllT d J^SSe 2° % 
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TABLE 2 

Volumetric Measurements of An Extraction 
Solvent For Various Roots Masses 
Weight of roots Volume of 70% ethanol 

250 grams 1250 milliliters 

500 grams 2500 milliliters 

1000 grams 5000 milliliters 



11 Root powder and 70%:30% v/v EtOH/H.sub.2 0 were added to the flask and the 
overhead stirrer was started. A 1.5 mL standard sample was removed and 
centnfuged. The temperature was continually monitored with a calibrated 
thermometer or thermocouple. When the temperature of the slurry reached 

intlrvS^nH 0 ;;/^ 119 T started -. 1 - 5 samples were removed at 30-minute 
Iftl™. !' d th f temperature was maintained at approximately 70-75. degree C 
After 3 hours. +-.15 minutes the slurry was cooled using external cold tap water 
to approximately 20-30 degree. C. The slurry was filtered under vacuum ?s In 
Hg) through Reeve Angel 202 filter paper. A 15 cm filter was used for the 250 
gram sample, a 20 cm filter for the 500 gram sample and a 25 cm filter for the 

IZl in^T ^ am P le ) l 1 . Th r samples were washed usin 9 two volumes (with respect to 
the initial weight of the root powder) of 70%:30% v/v EtOH/H.sub 2 O As the 
liquid left the surface of the filter cake, the cake Wash was applied. Afler 
llLlt** ^ / lltered < the cake «as dried under full vacuum Two 5.00 mL 

samples of filtrate were transferred into tared disposable aluminum dishes for 
determination of the nonvolatile residue content of the filtrate The samples 

co^ltllf °h " h ° tPlate ^ Sin9 the l0W6St heat Settin 9 and th * d ^ng was P 
completed under a vacuum for approximately 1-2 hours at approximately 

40. +-.5 degree. C. The solvent was removed from the filtrate on a rotary 

evaporator connected to house vacuum. A bath temperature, initially at 

25-30. degree. C was increased gradually to 40 . +- . 5 .degree . C. The sample was 

concentrated until thick. Maltodextrin equal to 20% of ?he starting weTgh? of 

the root powder was added, using a glass 10 mL pipette, while being rapidly 

stirred with a metal spatula until homogeneous. The maltodextrin root extract 

mixture was dried overnight in a drying oven using house vacuum at 

40. +-.5. degree: C. The dried product was ground using a mortar and pestle. 

12 EXAMPLE 2 

13 Process for Valerian Root Extraction 

14 Conditions identical to those detailed in Example 1 were used, except for the 
following: The temperature during the sample concentration was increased to 
tl'in'a 9 *' ^ ther than t0 40 - + --5-degree. C, and the sample was dried 
using a forced air drying oven with the temperature set at 40-50 deqree C 
rather than with a. vacuum oven. au. degree, c, 

15 EXAMPLE 3 

16 Process for Valerian Root Extraction 
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Conditions identical to those listed in Example 2 were created, except for the 

with°50 in mL «5 6 f h laS \ USed the rotar V evaporation step was rinseHhorougSy 
with 50 mL of extraction solution, and the rinse was concentrated in a 100 mL 
flask before it was added to the excipient. "-racea in a 100 mL 



18 EXAMPLE 4 
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Process for Valerian Root Extraction 
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20 "ng? ^^XZ^™ S3 1 ? V" — d < -ept for the 
solvent was removed on a rotary evaoorJtS S ° ^T*, U) 80% of the 

temperature of .ltoreq.35 degSe C and (11) ^™ ° f . (l6 " 25 and at a 

fro^Se 3 rayru:ing-an1pp^2mKe% r ^af eSSU ^ ; ^ strata was removed 
ethanolconcentrate ^SuJ^Si^iiS 1 ^.^^"? ; the 

equivalent to 15% of the exoected ff„»T ~5 amount of maltodextrin 

re-extracted with 70% t ethSrt: d det"rmiSrwhetL e r 9 a t a r e t at ^ M ° maSS W3S 
valerenic acids is recovered under such condiMo^ a 1 greater amount <* 
maltodextrin were used. conditions; lesser amounts of 

22 EXAMPLE 5 

23 Process for Valerian Extraction 

rather than 200 g was usJd thl oroduct S,?™^ 17 two-thirds, i.e., 67 g 
SO.degree. C. unler a vacuum^ SSTL^f "mercury ^gT^ ~ " 
p Summary of the Results from Examples 1 through 5 

Se^rs'under'wnich^he SJ.SK.^ ^Itll ™« P-cess 

Certain of the process parameters or ExL^LT 2 3 "T^T,^ be * chi ™«- 
Root Extraction Processes are provided in Table' 3 ' ' 5 ° f the Valeria " 
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TABLE 3 

Demonstration Run Methods and Parameters 
Scale Extraction Filtrate Concentration 
Example # (g of roots) Temp .(. degree . c.) Method 
Method 



Drying 



1 250 70-75 Rotary evapor. (<40. degree. C.) Vac. 
oven at 40. degree. C. 

2 250 
air at 40- 



70-75 Rotary evapor. (<45. degree. C.) Forced 



SO.degree. C. 

500 70-75 Rotar y ev *por. (<45. degree. C.) Forced 

air at SO.degree. c. 

1000 70-75 Rotary evapor. (<35. degree. C.) + Hot 
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dried 

Forced Air (35. degree. C.) 
5 1000 77-79 Rotary evapor. (<50. degree. C.) Vac. 

oven at 50. degree. C. 

(Reflux) 

*Only one-half of the filtrate was concentrated by this method 



Effects of extraction temperature. As shown in Table 4, valepotriate levels 
decreased during the heating of the extraction mixtures. The reduction in 
valepotriate levels was much faster at reflux temperature (77 -79 . degree . C.) 
than at 70-75 . degree . C. After three hours the valepotriate levels in Example 5 
were 23%-30% of those in Example 1, 2, 3, and 4. The levels of valerenic acids 
were not affected by extraction temperature or time. They reached their maximum 
by the time the extracts attained the target temperatures and remained constant 
during the three hour heating period. Table 10 shows the average levels of 
total valerenic acids observed in the unfiltered extracts. The, amounts appeared 
to be greater in Examples 1 and 2 than in Examples 3, 4, and 5. However 
differences may be attributed to differences in the standard curves employed 
for acetoxyvalerenic acid. 



TABLE 4 



Peak Areas (254 nm) for Valepotriates with Retention 
Time = 29 Minutes (5. times, dilutions) 



(hour) 


Example 1 


Example 2 


Example 3 


Example 4 


Example 


0 




438,602 


432,013 


284,766 


316,368 


167,548 


0 


5 


213, 695 


212, 836 


151, 955 


185, 597 


54, 976 


1 


0 


102,824 


105,555. 


80,681 


99, 191 


19,205 


1 


5 


50,250 


52,353 


39,294 


55, 816 


8,238 


2 


0 


29,430 


25,523 


22,723 


32, 193 


4,480 


2 


5 


16,243 


16,274 


15,391 


19,315 


3,226 


3 . 


0 


10, 976 


11,345 


10, 069 


12,690 


2, 972 



TABLE 4 

Peak Areas (254 nm) for Valepotriates with Retention 
Time = 29 Minutes (5. times, dilutions) 
Time (hour) Example 1 Example 2 Example 3 Example 4 Example 5 



Record Display Form 



http://westbrs: 8002/bin/gate.exe?f=doc 1 .L&p_Message=&p_doccnt= 1 &pjdoc_ 1 =PTFF 



0 




438,602 


432,013 


284,766 


316, 368 


167 , 548 


0 


.5 


213,695 


212, 836 


151,955 


185, 597 


54, 976 


1 


0 


102, 824 


105,555 


80, 681 


99, 191 


19, 205 


1 


5 


50,250 


52,353 


39,294 


55, 816 


8 , 238 


2 


0 


29,430 


^ ~> / ~> o 






4,480 


2 . 


5 


16,243 


16,274 


15,391 


19,315 


3,226 


3 . 


0 


10,976 


11,345 


10,069 


12,690 


2, 972 
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Effects of temperature and vacuum on valerenic acid recovery. The low recovery 
of valerenic acids in Example 1 (see Tables 5 and 6) was initially attributed 
to their volatility and loss under the effects of vacuum and heat during the 
concentrating and drying steps. In subsequent Examples 2, 3, 4, and 5, changes 
were made in these steps as outlined in Table 3. For example, forced air drying 
rather than vacuum oven drying was used in Examples 2 and 3. Although the 
yields of valerenic acids improved slightly (Table 6), this improvement was 
attributed to better rinsing of the evaporator flask. 

The effects of temperature and vacuum on valerenic acids recovery were 
investigated in a small-scale experiment carried out with aliquots of filtrate 
from Example 4. Samples of filtrate were dried under the conditions described 
in Table 3 and then reconstituted and analyzed for valerenic acids. The results 
indicated that there were no significant losses, even at 50. degree. C. under 
vacuum for 72 hours, and that vacuum tray drying could be used without 
appreciable loss of. valerenic acids. This result was confirmed in Example 5 
where the product was dried at 50. degree. C. under house vacuum and a valerenic 
acids recovery was 92% (Table 7) . However, under these conditions the drying 
process was very slow, requiring 3.5 days. The two step concentrating procedure 
used in Example 4 was determined to be non-optimal due to the time required to 
complete the forced air drying and due to the difficulty of mixing the 
excipient with the residue. 



TABLE 6 
Final Powders Analyses 





Scale 


Powder 




Total 


% 


Example # 


(g roots) 


Weight (g) 


% VAs 


VAs (mg) 


Recovery 


1 


250 


95.7 


0.346 


331 


65 


2 


250 


94.7 


0.446 


423 


85 


3 


500 


191.3 


0.388 


742 


88 


4 


1000 


Not appl . 


Not appl. 


Not appl . 


Not appl. 


5 


1000 


267 . 0 


0.616 


1643 


92 



♦expressed as a percentage of the valerenic acids content of the unfiltered 
extracts 
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TABLE 6 
Final Powders Analyses 





Scale 


Powder 




Total 


% 


Example # 


(g roots) 


Weight (g) 


% VAs 


VAs (mg) 


Recovery 


1 


250 


95.7 


0.346 


331 


65 


2 


250 


94.7 


0.446 


423 


85 


3 


500 


191.3 


0.388 


742 


88 


4 


1000 


Not appl . 


Not appl . 


Not appl . 


Not appl. 


5 


1000 


267.0 


0.616 


1643 


92 



*expressed as a percentage of the valerenic acids content of the unfiltered 
extracts 



Extracted solids. Table 8 provides a summary of the total dissolved solids 
(TDS) in the filtrates (determined using 5.00 mL samples) and the weight of 
solids (minus excipient) recovered in the final dried product. The extracted 
solids in the final product ranged from 17.9% to 20.0% of the weiqht of the 
roots. 



TABLE 8 
Extracted Solids 

Final powder weight less 





Scale 


TDS in Filtrate 


weight of excipient 


Example 


# g of roots 


(% of root weight) 


(% of roots' weight) 


1 


250 


55.8 g (22.3%) 


45.7 g (18.3%) 


2 


250 


46.1 g (18.4%) 


44.7 g (17.9%) 


3 


500 


92.2 g (18.4%) 


91.3 g (18.3%) 


4 


1000 


199.5 g (20.0%) 


Not Applicable 


5 


1000 


186.0 g (18.6%) 


200. g (20.0%) 



31 Amount of Excipient Added. In Examples 1, 2, and 3 the final product contained 
approximately 52% maltodextrin by weight. Small-scale trials using portions of 
the filtrate from Example 4 indicated that the amount of maltodextrin could be 
. reduced to 25% of the final powder weight. In Example 5 the amount of 
maltodextrin was reduced accordingly and this resulted in a substantial 
increase in the weight percentage of valerenic acids in the final powder (Table 
18; . 
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32 From the above data, the following conclusions were drawn: 

3 3 The optimum temperature for substantial reduction of valepotriate levels was 
reflux temperature (77-79 . degree . C). 

34 Losses of valerenic acids were not significant at 50. degree. C. under vacuum. 

35 The maltodextrin content may be reduced to 25% of the final powder weight. 
3 6 EXAMPLE 6 

3 7 Extraction in Water does not Yield Valerenic Acids 

38 The method of Cerise et-al. (U.S. Pat. No. 5,211,948) was used to attempt to 
extract valerenic acids from valerian root powder. 

3 9 Valerian root powder was obtained from Triarco Industries, Lot LAO 19, lot size 

25 kg. 10 g of valerian root powder was suspended in 60 mL of deionized water 
(DIW) , and placed in a 70. degree. C. bath and stirred with an overhead stirrer 
for 1 hour. The sample was then cooled in tap water to 2 0. degree. C. 2.5 grams 
of Celite Hyflo Super Cel ( "HyFlo" ) was added and the slurry filtered through a 
5.5 cm filter precoated with 2.5 g Hyflo. Va.cuum=5". Cake Wash=40 mL of DIW 
added after 3 min. Filtrate volume=85 mL. Color- -very dark brown. Total 
filtrate time=2.5 min. The solid content of the filtrate was determined as 
follows: 1.00 mL of filtrate was added to an aluminum dish and evaporated to 
dryness on a hotplate. The dish was then dried for 1 hour in a vacuum oven at 
70. degree. C. under house vacuum. The disk was then cooled in a desiccator. 

4 0 Water was evaporated from the bulk sample on a rotary evaporator at a 

temperature of approximately 50. degree. C. The contents were emptied into a 
graduated cylinder, rinsed with de-ionized water (DIW) to a total volume of 24 
mL. Twenty-four mL of 95% ethanol : 5% methanol was added. After 1 hour the 
sample was centrifuged, the supernateant was decanted, and the solid content 
was determined. The dried extract was dissolved in 20 mL of DIW and lyophilized 
overnight at 60. degree. C. Drying was completed at 90. degree. F. for 1 hour. 
The lyophilized samples were pulverized and analyzed by HPLC. There were no 
significant amounts of valerenic acid or acetoxyvalerenic acid present, as 
determined by HPLC or UV analysis. 

41 The valerian root powder does not contain water-extractable valerenic acid, 
acetoxyvalerenic acid, or hydroxyvalerenic acid. 

42 EXAMPLE 7 



43 Extraction in Water does not Yield Valerenic Acids 

44 The following procedure was used to determine the yield of valerenic acids from 
valerian root powder extracted at room temperature with a 50%/50% (v/v) mixture 
of alcohol and water, and to compare said extraction with a 100% water 
extraction. 



45 In a first sample, ten grams of valerian root powder was stirred at room 
temperature with 30 mL of 95% ethanol :5% methanol plus 30 mL of deionized water 
for 2 hours with a magnetic stirrer. One mL of the suspension was centrifuged 
and a 250. times, dilution of the suspension was prepared in deionized water. 

46 A second sample of powder root was prepared from the same lot in deionized 
water in the following manner: 200 mg of root powder was dissolved in 5 mL of 
deionized water. Absorbance spectra of the two samples were obtained and 
indicated different amounts of valerenic acid in the two samples. While the 50% 
ethanol extraction showed an absorbance maximum at 220 nm, the water extraction 
showed no absorbance maximum at 220 nm. The respective absolute intensities 
were 1.15 and 0.24. 



47 



This result confirms that the water based extract of the root of valerian does 
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not contain valerenic acids. 
4 8 EXAMPLE 8 

4 9 Extraction in Water does not Yield Valerenic Acids 

50 Between 200 and 250 mg of root powder were added to three separate 10 mL 

volumetric flasks. In the first flask, deionized water was added. To the second 
flask, an equal volume of 50% ethanol/50% water (v/v) was added. To the third 
flask, an equal volume of HPLC grade pure ethanol was added. Each flask was 
stirred at room temperature for 15 min and then filtered through 0 45 mu m 
filters into HPLC vials. The resulting HPLC analysis led to the approximated 
results shown in Table 9. 



TABLE 9 
Results of Example 8 
Solvent Total Valerenic Acids (Relative Intensity) 

Pure water 0.085 
50% ethanol o.24 
Pure ethanol o.20 



51 These results indicate that 100% water is not viable to use for extraction of 
valerenic acids. However, both 50% ethanol, and pure ethanol gave reasonably 
good results with respect to valerenic acids extraction. 



52 EXAMPLE 9 



53 Extraction in Water does not Yield Valerenic Acids- -Comparison Between a Prior 
Art Extraction Method and a Method of Current Invention 

54 The process described in the U.S. Pat. No. 5,211,948 was duplicated and the 
precise amounts of the three previously described valerenic acids were 
quantitated by liquid chromatography. First, 25 mg of finely powdered roots of 
V. officinalis was extracted with 150 mL of water heated to an average 
temperature of 70. degree. C. for a period of 4 hrs . The water extract was 
separated from the ground root and concentrated at 50. degree. C. under vacuum 
to a dry matter content of about 14%. To this concentrate an equal volume of 
ethanol was added to attain a final concentration of 50% ethanol After 
standing for a period of 8 to 2 0 hr at room temperature, the precipitate formed 
was removed.. The above-described extraction process was repeated two more times 
with 100 mL of fresh water each time and heated for 3 and 2 hr, respectively 
Each extract was analyzed for total valerenic acids using an HPLC method and 
the results are summarized in Table 15. 

55 To determine whether the valerenic acids remained behind with the valerian 
root, the "spent" valerian root biomass was extracted subsequently with 330 mL 
of denatured ethanol (about 70% ethanol, final concentration) for 10 to 15 min 
The ethanolic extract was analyzed for valerenic acids and the results, shown 
in last row of Table 10. 
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TABLE 10 

Extraction of Three Valerenic Acids - Prior Art Process 





Hydroxy- 


Acetoxy- 


Valerenic 


Total 




valerenic 


valerenic acid 


acid 


Valerenic 


Sample Description acid (mg) 


(mg) 


(mg) 


acids* (mg) 


Extract #1 


0.144 


0.575 


0.366 


1.085 


Extract #2 


0.421 


1.36 


0.59 


2.371 


Extract #3 


0.407 


1.2 


0.338 


1.945 


Total from 


0.972 


3.135 


1.294 


5.401 


Extractions 










Total Remaining 


in 1.71 


17.68 


21.04 


40.43 



Spent Biomass** 

*Sum of Hydroxy-, acetoxy- and valerenic acids 

**Valerenic acids extracted from spent biomass with 70% ethanol 



TABLE 10 

Extraction of Three Valerenic Acids - Prior Art Process 

Hydroxy- Acetoxy- Valerenic Total 





valerenic 


valerenic acid 


acid 


Valerenic 


Sample Description acid (mg) 


(mg) 


(mg) 


acids* (mg) 


Extract #1 


0.144 


0.575 


0.366 


1.085 


Extract #2 


0.421 


1.36 


0.59 


2 .371 


Extract #3 


0.407 


1.2 


0.338 


1.945 


Total from 


0.972 


3.135 


1.294 


5.401 


Extractions 










Total Remaining 


in 1.71 


17.68 


21.04 


40.43 



Spent Biomass** 

*Sum of Hydroxy-, acetoxy- and valerenic acids 

**Valerenic acids extracted from spent biomass with 70% ethanol 
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The results of this example (see Table 10 and 11) demonstrate that total 
™leremc acids (hydroxyvalerenic, acetoxyvalerenic and vaSenic acid? of V 
S 5 m'Lr ^ P °° rly extracted ^ the process described £ the % s Pat 
BasJ'on hi ' ^ m ° St ° f the acids remain behi * d in the spent biomass 

£ water Jhus r tlfl S ' Xt ^ Conc i uded that valerenic acids are P poorIy soluble 

I P roc ess described in the prior art patent does not 
effectively extract the valerenic acids from V. officinalis root 

in contrast, the process of the present invention, as shown in Table 11 
very efficient in extraction of total valerenic acids A comparison of t-hs 
tnat a tne°n ?" lcl ? nCy by thSSe tW ° Passes, as summarized in Taile 12 Lows 
S^llT^iSrSS^?^ 6 11% - a * «- current 



TABLE 12 

Recovery Of Valerenic Acids-Prior Art 
Process vs. Method Presented Herein 





Hydroxy - 


Acetoxy- 


Valerenic 


Total 




valerenic 


valerenic 


acid 


Valerenic 


Sample Description 


acid (mg) 


acid (mg) 


(mg) 


acids (mg) 


Present Invention 


1.34 


25.43 


23.8 


50.6 


Prior Art Process 


0.97 


3.13 


1.3 


5.4 


Isolation Efficiency* 


72.5 


12 .3 


5.4 


10.7 



(%) 



'Efficiency of Prior art process as compared to Present Invention 



59 EXAMPLE 10 

60 s^cS^siLr* ln vaieriin sampies pr ° d ^ d ty * «« 
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Samples obtained using the process of the U.S. Pat. No 5 211 948 and i-h. 

on a Finnigan Trace GCMS instrument using a Supelco sL-5? um times o%% 

Tte^ra ure o^SO^e WtgS ^ ^-ne^mSnt^ned at 
charged mass units Eluting peaks were monitored as positively 

The chromatograms obtained accordinq to the '94R rvar-or,.- „i= i 

numerous volatile oil peaks To .h™ ?SJ ,!?'^f current process yielded 
the .948 process but stt^reSifSItn tL Morass ™J°t ■ by 

o^raTo^ 

sedative activity of valerian e^trac^HoSton^r Tu^ne'currenT' 
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process will yield a product rich in volatile oil and thus would be superior to 
the product obtained by the process of U.S. Pat. No. 5,211,948. su P erior to 
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foTlow^ It ^ t f 18 f° 0t W6re anal V zed Valepotriate content as 
SiJn * i ^ ° f anal y sis ' approximately 6 months to approximately 18 

months had passed from the date of harvesting. Valtrate and isovaUrate were 
measured in each biomass sample utilizing an HPLC method coupled to a 
diode-array detector, while didrovaltrate (which is present in trace amounts) 
was analyzed using a more sensitive LC/MS/MS method. Reference standards made 
at Ancile Pharmaceuticals, Inc., San Diego, Calif., for each of these 

Is fonows %Z re r 6d ; Standard HPLC and LC/MS/MS methods were employed 

S?tJ il^L ^lepotnates isovaltrate and valtrate were analyzed by an 

HPLC method using a C-18 reverse phase column (4 . 6 . times . 250 mm, I mu m 

1Cl %" Ze) Valepotriates were monitored at their UV absorbance maximum of 

were^boS^rrand 0 ^^" 16 - 0 ' iS ° Valtrate and under the LC conditions 

7r/L 28.9 and 30.1 mm, respectively. Didrovaltrate was analyzed by a 

^ MS _ m f! hod "sing a c-18 (3. times. 150 mm, 3 .mu.m particle size) column 



65 



68 



Didrovaltrate was detected by Selective Ion Monito'^ 
mode. Retention time under the LC condition was about 8.0 min. 

Valepotriate peaks were identified based on their relative elution times as 
compared to the standards as well as their characteristic UV absorption 

pXparation ee i996 • ^ • Xa'-i ) ° f ^otherapeutifvaLrian 

preparation, 1996; 7:143-151) and/or molecular mass. The quantitative results 
are summarized in Table 13. Valtrate and isovaltrate were shown to be present 
in low amount <<o.5%), whereas the monoene valepotriate, didr™a trate was 
present in trace quantities (<0.005%). In addition, analysis o?the excrS 
ITnl tt fc ^t following the extraction process, the content of didrovJuSe is 
below the limit of detection (<7 ppm) of LC/MS/MS methods ai arova±trate « 



TABLE 13 

Valepotriate Content in V. officinalis Dried Roots 

Content in dried root (% w/w) 
V. officinalis Isovaltrate Valtrate Didrovaltrate 



Sample 1 0.40 0.049 

Sample 2 0.19 0.045 



0.0045 
0.0022 



66 EXAMPLE 12 
67 



tL??c * n 1Sr ' the P resent extraction process significantly reduces the 
levels of valepotriates in the extract with respect to ?he contend in V 
officinalis biomass. To demonstrate that this process does not result in the 
accumulation of potentially toxic baldrinals, the extract wafanalyzed ?or its 
baldnnal and homobaldrinal content. y eQ ror lts 

Homobaldrinal is present in an extract accordinq to the invention *t- ™i„ = o 

pass ^ffsr^rs; arsariSf- - 

demonstrates that the current extraction process significantly reduces 
manufacturing runs, that the baldrinals Le not prIStf iS^h. ^traction 
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TABLE 14 

Levels of Valepotriates and their Degradation 
Products in the Current Extract 





Level in the Extract 


(ppm) 


Compound 


The Starting Biomass 


The Extract 


Valtrate 


490 


ND 


Isovaltrate 


4000 


<24 


Baldrinal 


NT 


ND 


Homobaldrinal 


NT 


5.9 



ND: Not detected 
NT: Not tested 



69 EXAMPLE 13 

70 Temperature and Volume Dependence of Extraction (30-50 .degree. C 
71 



72 
73 



) 



This Example was conducted (1) to determine the amount of valerenic acids 
extracted from chipped valerian root at 30. degree. C, 40. degree C and 
50. degree. C. ; (2) to determine the effect of using a large volume of 
extraction solvent; (3) to determine- -if homogenizing the mixture releases 
valerenic acids more efficiently than stirring; (4) to determine if using 
absolute ethanol rather than 95% ethanol .-5% methanol effects the extraction 
process; (5) to evaluate percolation of the extraction; and (6) to determine if 
heating an extract at 42. degree. C. efficiently destroys valepotriates. 

The same materials as used in Examples 1-5 are used in this Example. 

Ten grams of chipped root was stirred with 60 mL of extraction solvent using an 
overhead stirrer. 70% ethanol was used as the extraction solvent. Separate 
samples were prepared and stirred in the calibrated water bath for 1 hour 
Temperatures of 3 0. degree. C. , 40. degree. C. and 50. degree. C. were used ' 
Samples were covered with parafilm to prevent solvent evaporation. After 'l 
hour samples were cooled to room temperature under cold tap water. Samples 
were filtered through 5.5 cm filters and the filter cake rinsed with 30 mL of 
the alcoholic extraction solvent. The solid content was determined by 
evaporating 3 mL aliquots on aluminum dishes using a hotplate and then drvinq 
«„h ^ um ° ven at 55. degree. C. for 1.5 h. Before HPLC analysis, a portion of 
each filtrate was diluted 10. times, with 70% ethanol and filtered through a 0 2 

TnH r m,/vTc in9e f llter - Po f tions were also diluted 50. times, in deionized water 
and UV/VIS spectra were obtained. 
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TABLE 15 
Extracted Solids 

Sample Volume (mL) Weight % A . sub .275 nm A . sub .320 nm 

A 75 16.6 1.055 0.724 

B 71 17.5 1.301 0.433 

C 68.5 17.0 1.361 0.432 

D 107.5 18.8 0.886 0.545 

E 78 13.2 1.220 0.803 







TABLE 


16 






HPLC 


Results of 


This Example 










VP ht/ 


Sample 


HVA 


AVA 


VA 


Total VAs VA ht** 


A (3 0. degree 


. C.) 


1 . 84 


123 


94.4 218 


.mu.g/mL 










mg 


0.15 


9.22 


7.08 


16.4 


weight % 


0 . 002 


0 . 092 


0.071 


0.164 


"D f A A /J art vqq 

o . Qecfiee . 




2 . 90 


145 


122 282 


.mu.g/mL 










mg 


0.28 


11.1 


8.66 


200 


weight % 


0.0003 


0.111 


0.087 


0.200 


C (50. degree. 


c.) 


3.78 


161 


123 238 


.mu.g/mL 










mg 


0.26 


11. 0 


8.4 


19.7 


weight % 


0.003 


0.110 


0.084 


0.197 


D (Room 


1.74 


97.9 


77.6 


177 0.69 


Temp . ) 










. mu . g/mL 










mg 


0.187 


10.5 


8.34 


19.0 


weight % 


0.002 


0.105 


0.083 


0.190 


E (Room 


2.14 


137 


105 


244 0.69 



0.61 



0.51 
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Temp . ) 
.mu.g/mL 
mg 

weight % 
F (EtOH) 
. mu . g/mL 
mg 

weight % 

G (43. degree. C.) 2.48 



0.17 10.7 8.2 19.1 

0.002% 0.107% 0.072% 0.191% 

139 232 0.64 



2.14 



. mu . g/mL 
mg 

weight % 



182 



0.013 1.09 0.83 1.93 

0.001% 0.109% 0.033% 0.193% 

117 96.4 216 



0. 13 



0.186 8.78 7.23 16.2 

0.002% 0.088% 0.072% 0.162% 

**Ratio of Valepotriate peak at 29 minutes to Valerenic acid peak. 



75 From this Example, it was determined that the optimum temperature for 
extracting valerenic acids is 40-50 . degree . C. The use of larger volumes of 
extraction solvent extracted about 15% more valerenic acids? and ^erenic 
are no?" 6 ^ S ° 1Uti ° n at 42 - de ^ee. C. for 2 days, wnile vllepotriates 

76 EXAMPLE 14 

77 Temperature Dependence of Extraction (SO. degree. C.) 

78 This Example was conducted to evaluate an extraction at 60. degree. C and to 
determine if similar amounts of valerenic acids and valepotriates are extracted 
as compared to extraction at lower temperatures. extracted 

79 Materials as used in Examples 1, 2, 3, 4, and 5 are also used in this Example. 

80 The extraction of 15 g of ground roots with 75 mL of 70% ethanol was carried 

overhead ItlrfJlll V™** flMk ' 6quipped with a condense and 
Altered KSX'/JT ^ 60 - de 9 ree " C -' sample was cooled and 

tiltered through a 5.5 cm filter. 30 mL of cake wash was used. A 5 times 

evaporaJinr^^f 5°^° anal ^ is " The *ry weight was determined"^ 

tlt P °™ 9 3 mL ° f flltrate in an aluminum pan on a hotplate and then placinq 

the pan in a vacuum oven at 55. degree. C. for 1 hour. Placing 

81 The results are shown in the Table 17. 



TABLE 17 
Results of Example 14. 



HVA 



AVA VA Total 



VP ht/ 
VA ht** 
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.mu.g/mL 3.661 g 181.2 150.0 335 0 .51 

total 0.329 16.3 13.5 30.1 

v weight % 0.002 0.109 0.090 0.201 

**Ratio of Valepotriate peak at 29 minutes to Valerenic acid peak. 

82 From the data obtained in this Example, it was determine that, (i) at 

2^^ ^ j same amount of valerenic acids was extracted (approximately 
0.2%) as at 4 0 degree. C, but more solids were extracted at the hiqher 
C^^o' (ll > si 9" ific antly less valepotriates were extracted at 60. degree 
C., (previous peak ratios were 0.60-0.65), suggesting that longer extraction 
times and/or higher temperatures were effective in e!iminatin g 9 valepotrJaces 



83 EXAMPLE 15 

84 Temperature Dependence of Extraction (80. degree. C.) 
85 



86 



89 



90 
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In this Example, six samples of 100 grams of chipped roots were added to six 
aliguots of 500 mL of 70% ethanol, and were stirred at 80. degree C for thl 
™ H?V imeS: Zer °' ° ne ' tWO ' and one-half , three, and three 'and 

one-half hours. For each of these samples, an absorbance at 220 nm and 200 nm 
was observed to determine if the valerenic acid and acetoxyvalerenic aciS 
concentrations varied. The valerenic acid and acetoxyvalerenic Icid 
concentrations did not vary. ^emn c acia 



IZ ?l concentration of valepotriates was determined for the two and 

one-half, three, and three and one-half hours samples. It was determined that 
there was no significant difference in percent reduction of valepotriates 
between two and one-half, three and three and one-half hours . According it 

one ZTf rm t7L that e T raCt i° n timeS ranging from approximated two and Y ' 
one-half, to three and one-half hours could be employed at an extraction 
temperature of 80. degree. C. extraction 



87 EXAMPLE 16 

88 pH Dependence of Extraction 



This Example was conducted to evaluate the effects of acidic pH and/or 

70. degree C. temperature on valepotriate content, and more specifically to 

S extractt at^ol Vale P° P riates r ° 0t eXtraC ^ could be SSved Cheating 
cne extracts at 70. degree. C. and maintaining the pH at 2-3. ^ 

Fifteen grams of ground root was added to 25 mL of 75% ethanol at room 
temperature, and the pH was adjusted to 2.2 with 1 N HC Se f low 1 
experiments were conducted: roiiowing 

Experiment A: fifteen grams of ground root was added to 75 mL of 70% ethannl *t- 
room temperature, and the pH adjusted 2 2 with 1 N wri ° ethanol at 

Experiment B: Fifteen grams ground root was added to 75 mL of 70% eth^m 
was warmed to 70.deqree C in wah^r- h a n, a o i ?f ethanol, and 

and overhead stirre? Sarnies were taken at tim^n ? 5 ° "S PlUS conden *" 

centrifuged and diluted al in Experiment A °' 2 h ° UrS then 

Experiment C: Identical to Experiment 1 excent- 7 m r i w „ 

ti_. ,„a the P H „„ chec k ./„ith pH papeTtf iS.SLKt'S.'KS^ pH.2 
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and 3; and rechecked after 1 hour. Samples were removed at time=0, 1, and 2 
s, hours. The pH was adjusted to 6 with NaOH after 2 hours. 

94 Experiment D: the sample obtained from Experiment 2 was rinsed with 30 mL cake 
l wa ? h; the P H of the filtrate was adjusted to 2 . 3 with 1 N HC1 . The sample was 

stirred for 1 hour. The results of Experiments A, B, C, and D are shown in 
Table 18. 



95 



TABLE 18 
pH Dependence of Extraction 

VP peak area at 
VA VA. peak area 220 nm (29 Ratio of 

Time (hour) (.mu.g/mL) at 220 nm min peak) VP/VA** 

Experiment A 

0 28.7 .times. 5 162,404 79,342 0.49 

1 31.0 .times. 5 175,229 92,607 0.53 

2 32.3 .times. 5 183,157 86,761 0.47 
pHreadjust . 35.0 .times. 5* 198,278* 135,803* 
Experiment B 

0 34.8 .times. 5 196,699 80,889 

1 35.8 .times. 5 202,532 43,476 

2 39.1 .times. 5 221,412 11,388 
Experiment C 

0 31.6 .times. 5 178,843 63,650 

1 33.4 .times. 5 188,808 21,815 

2 32.9 .times. 5 185,843 13,618 
pH readjusted 31.0 .times. 5 175,258 12,852 
Experiment D 

0 25.4 143,977 11,631 (5810) 

1 h 26.1 147,925 12,955 (7233) 

**Ratio of Valepotriate peak at 29 min to Valerenic acid peak. 

the data obtained in this Example, it was determined that, at room temperature 
adjusting the pH to 2-3 had a small but immediate effect on the valepotriate 

that ?i ?v^f? ntl ° n time °V 9 minutes ' Specifically, this peak has an area 
that is typically approximately 60-65% of that of the valerenic acid peak at 

HL H ° We r r :. at ? H=? ~ 3 ' the peak area was 50% of the valerenic acid peak 

'J reduction in area was the same at extraction times of two hours and 
zero hours. Also heating the extract at 70. degree. C. destroyed the 
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98 
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InH^f^^ 6 P ^ k - EaCh h ° Ur S3W the P eak area reduced substantially At oH 2 3 
and 70. degree. C, the valepotriate destruction occurred substarSallv f«S,i 
during the first hour. Notwithstanding the results of this ExamSes ?hf 

ToT, r° CeSS ^ bS P erformed at P H greater than L££ 3^? greyer than 
about 5.0, or greater than about 7.0. greater tnan 

96 EXAMPLE 17 

Effect of Reflux and the Duration of Reflux on Extract 

oTvaKpo^ acids, 
valerian root for 3 hours in 70% ethanol effecte <* after refluxmg ground 

99 One hundred grams of ground root was added to 500 mL of 70% ethanol 

ove^head^irrer ^attl' / ^ With a ^en^'and an 

oyernead stirrer, and heated in a water bath. Samples were removed at 
time.rero one, two and three hours respectively .Samples A Be n 

»afShe t d e .it„Tm i "" £ % i o^e r t»a°oi a JLS f'f i^S^cS" 

IT^. W,^,^^",":- - -t-^rin and dried 2° 
101 The results are shown in Table 19, 20, 21 and 22. 

TABLE 19 
Extracted solids 
Sample Tare Weight Gross Weight Net Weight Average 



A 1.8822 g 2.0365 



0. 1543 



B 1 ' 8613 ^ 2.0151 0.1538 0.1540 



C 1.8721 g 2.0260 



0. 1539 



TABLE 19 
Extracted solids 

Sample Tare Weight Gross Weight Net Weight Average 

A 1.8822 g 2.0365 0.1543 

B 1 ' 8613 ^ 2.0151 0.1538 0.1540 

C 1.8721 g 2.0260 0.1539 
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TABLE 19 
Extracted solids 

Sample Tare Weight Gross Weight Net Weight 

A 1.8822 g 2.0365 0.1543 

B 1.8613 g 2.0151 0.1538 

C 1.8721 g 2.0260 0.1539 



Average 



0.1540 



TABLE 19 
Extracted solids 
Sample Tare Weight Gross Weight Net Weight Average 
A 1.8822 g 2.0365 0.1543 

B ^ 8613 3 2.0151 0.1538 0.1540 



C 1.8721 g 2.0260 



0.1539 



TABLE 23 

Data Used On The Refluxed Root Powder 
Sample HVA AVA. VA. Total 

#1 .mu.g/mL 2.39 39.47 29.60 71.96 

200 mg/10 



mL 



0.148 0.360 



wt % 0.12 0.200 

#2 -mu.g/mL 1.14 4 3.7 33.2 72.04 
220.9 

mg/103 mL 

Wt % 0-005 0.198 0.150 0.353 

Avg. wt. % 0.008 0.144 0.149 0.356 
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104 EXAMPLE 18 

105 Effect of Heatino Duration on Extract Vaiepotriate Content 

105 one^aM^ "SSS^J"^ « ~«« «- tnree ana 

significant differences in the 2 ? determine if there are 

one- hal f „oura of „„„ ano^^t^XLIS ^re^L^e. 

TABLE 24 

•mu.g/mL (.times. 5) Valepotriate R.sub.t = 29 5 nm 
Time (h) HVA AVA va Peak area at 253 nm 
RK27A 2 - 5 0.06 40.2 31.2 3652 

RK27B 3.0 0.9 40.1 31.3 2937 

Total VA = 74.6 .times. 5 .times. .500 mL = 186 mg 
Final Powder 
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TABLE 25 

Sample wt. % HVA % A VA % va Total VAs 

22? - 4 °-°° 4 °- 13 * 0.107 o.246 

218 -° °- 0004 0.137 0.107 0 . 245 

Total val. acids . 0.246 / 100 .times. 35.42 g = 8 7 mg (46.3%) valerenic 
acid peak at 254 nm. 

^^^^^^^^^ that there was little 

an'd I^tS?^^^^^ T iCal Ute — ' - ^e U.S. 
are hereby incorporated by reference to the T a PP licafc i°^ cited herein 

of the disclosure of this specification ^ !k ' each constitutes a part 

working examples, and prophetic examines S Si™"' SP6CifiC emb °diments ( 
in detail to illustrate the brLTSuLSlS; a T tM . h f Ve been bribed 
invention. Notwithstanding these S S fl 1 t £• d P rinc iples underlying the 
prophetic examples, it wi?l blunders tood iTltZ^' ™f 
invention may be embodied otherwise within !-° f Skl11 in the a ^t that the 
applicability and principles wlth out departing from such broad 



What is claimed is : 

approximately !00* ,v/v, etS STJSUE'S SS^S? 1 * 5 °* * 
wherein valerenic acid is present in th<= pvh„,h *-v 

and aldehyde-containing valenotriaJe ^ ' c° nt ^t of valepotriates 

substantially reduced Jith resnec? to ?ZT™ I P roducts in the extract is 
and the content of v^renic acids in lie extract is S^J*^ in the r ° 0t ' 
with respect to the content of valeric acTds in i^fET" 11 * 

wherein the P H of the mixture is maintained above approximately 5 0 

appre-xiSeTvo* SSoi: ™ herei " S01 -" 

6. The process of olaim 1. wherein the mixture is heated to reflux. 

least^roxiLtelf three'h:„rr in th * * »*«ed for a period of at 

iealt^roxiLfeifthree'ho"^ 1 " miXt "" iS «* • P«"< of at 

10. The process of claim 1, including the additional steps of: 
cooling the heated mixture, 

filtering remaining solids from the mixture, and 
rinsing the solids with the alcoholic extraction solvent. 

aPprSLateT-O^ree™ ="'JS^3LSS1.SSS. * c — " ~ 

^-ts :«- k s- o£ 
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approximately 100% (v/v) ethanoi InTlmfinder ol ILSr anT * 5 ° S '° 
wherein significant amounts of valerenic acid ,nri ^ • , 

the extract; and C acid and volatile oils are present in 

wherein the pH of the mixture is maintained above approximately 5.0. 
S^dSari;^^ 1 ^^^ ° f valepotriates in the extract 
15. The extract of claim 13, wherein the plant is Valeriana officinalis L. 
approximSir'ofetn:^! 13 ' ^ -Ivent comprises 

17. The extract of claim 13, wherein the mixture is heated to reflux. 
JLt^ref hours^ ^ Wherein the mi * tu ~ *» ^ated for a period of at 
o?-cXimT Stible Sntity Com P- s -9 an extract isolated according to the method 
20. An ingestible entity comprising the extract of claim 13. 
Perio^ofrr^ S^^'SiST™ ^ — - ««« «* • 
Z^^^^^^^^ — ct of the root of 

the^e-xtr^tLTL^ent ££££ ESS^?"? Jo form a mixture, wherein 
ethanol in a remainder o? w^er? and ^Proximately 60% to approximately 80% 

substantially reduced with resnect to tn» ™ J ? products in the extract is 
and the content of valerenic acids in Si f ! ° valepotriates in the root, 
with respect to the ^'Jt^LST^S^ the"root f^T^ 
wherein the p„ of the mixture is maintained above approximately 3 0 

Strict S-S-a^ES/fc 2S£^ < 1SS^.7 1 ^»- - - 

of •cUim n f 2 5tlble e " tity -^l-l-B an extract isolated accordin 9 to the method 

extract E°S\2.2£l3i with"""" °* «" 

oils in the root. " ntlally "duced with respect to the content of volatile 

27. The process of claim 22, wherein the extraction solvent comprises 
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approximately 70% ethanol . 

2fi. The process of claim 22, wherein the mixture is heated to reflux. 

Z^SS^y^L^* the mixture is heated for * *- iod ° f *t 

approxLK^ y S 5.0 f ^' ****** P * ° f the is maintained above 

ihJ he process _<* cl f im 27 ' wherein the mixture is heated for a period of at 
least approximately three hours. period or at 

32. The process of claim 22, including the additional steps of: 
cooling the heated mixture, 

filtering remaining solids from the mixture, and 

rinsing the solids with the alcoholic extraction solvent. 

34. The process of claim 32, wherein the rinsing step comprises the use of 
approximately two liters of alcoholic extraction solvent r or "verf kilogram of 

IImT^^^^^T^ the mixture is heated for a of - 

36. The process of claim 28, wherein the mixture is heated to reflux for- . 
period of at least approximately two hours. ° r 3 

37. A pharmaceutically-active extract of the root of a n * «-u * • -. 
Valerianarpsp -i . j:ooT - or a P-Lant of the family 
vaierianaceae, obtained by a process comprising the steps of- 

S^rSfST* am ° UntS ° f Val6reniC aCid ^ V ° latile ° ils a - P-sent in 
wherein the pH of the mixture is maintained above approximately 3.0. 

38. The extract of claim 37, wherein the plant is Valeriana officinalis L. 
approxL: X e^7of .E^"' ^ ~ t » Ctlo ° C °^ises 

40. The extract of claim 37, wherein the mixture is heated to reflux. 
J^fthref hours' Claim " ' ^ m ^ is heat * d • Period of at 

42. An ingestible entity comprising the extract of claim 37. 



